To examine biochemical changes in brain substance P (SP) systems associated with development of behavioral sensitization induced by methamphetamine (MAP), regional substance P-like immunoreactivity (SP-LI) and SP receptor binding in the rat brain were measured after acute and long-term MAP administration. Single administration of 8 mg/kg MAP significantly reduced the striatal SP-LI concentration 1 h after the injection. This reduction was blocked by pretreatment with haloperidol. Although repeated administration of 4 mg/kg MAP for 14 consecutive days did not affect the SP-LI concentration in any brain regions including the striatum, it decreased specific SP receptor binding in the striatum and increased those in the frontal cortex. Scatchard analysis of saturation isotherm of specific SP binding revealed that the decreased specific SP binding in the striatum resulted from a decrease in the maximal number (Bin,x) of SP receptors and that increased binding in the frontal cortex resulted from an increase in Bm~ ×. These changes in SP receptor binding lasted for at least 7 days. It is emphasized that the persisting changes induced by long-term MAP administration in the SP receptor may contribute to behavioral sensitization to MAP in rats and may be associated with neuronal mechanisms in MAP psychosis.
INTRODUCTION
Psychotic symptoms similar to those in paranoid schizophrenia have been reported to appear during chronic abuse of methamphetamine (MAP) or amphetamine (AMP) 1°'32. In laboratory animals, repeated MAP administration produces progressive behavioral changes such as stereotyped behavior and develops behavioral sensitization 14 which is regarded as an animal model of MAP-induced psychosis 27'31.
Both MAP-induced psychosis and behavioral sensitization remain supersensitive to MAP even after long abstinence from the drug, and haloperidol (HPD) has a potent prophylactic effect on these MAP effects 2s'29. Although many studies strongly suggest that such behavioral sensitization is due to an enhanced brain dopamine release following a challenge of MAP 27, the neuronal mechanism of this phenomenon is still unclear.
Since several lines of evidence indicate modulatory effects of some neuropeptides on brain dopaminergic function 3"9'12'~5, we have been investigating changes in brain neuropeptide systems, which may be related to the behavioral sensitization 19'3°. In the present study, we investigated the possible involvement of substance P (SP) systems in the behavioral sensitization, because SP is conceded to enhance the dopaminergic function ~I~23. For this purpose, we measured regional substance P-like immunoreactivity (SP-LI) and specific SP receptor bindings in the rat brain following acute and long-term treatment with MAP.
MATERIALS AND METHODS
Twenty or 28 male Sprague-Dawley rats, each weighing 200-240 g were used for each experiment. The rats were group-housed (3 rats per cage) in a
